The rapid growth of pharmaceutical industry in India has resulted into an increased demand for skilled and trained graduates and post-graduates in pharmaceutical sciences over the last decade. Over a period of time due to the rapid development and changing technology, academic institutions have not been able to produce pharmacists who are productive and readily employable. Thus, resulting in a gap between industry and academia. Aim: The present study aims to identify the gap which exists in industry and academia by taking views of select professionals from the pharmaceutical industry and faculty from academic institutions. Attempts have also been made to explore various measures suggested by respondents to bridge the gap between industry and academia. Methods: A questionnaire was administered to the faculty of academic institutions and professionals working in different areas of the pharmaceutical industry across India by meeting them personally.320 faculty from 38 academic institutions and 312 professionals from 30 industries were selected for the study. Results: Results were quantified on the basis of their M. Pharm specialisations or their area of work in the industry. 90% of faculty and 94% of professionals from industry responded to the survey. Data was analysed statistically by applying Proportionality test. More than 80% of academicians and people from industry opined that there exists a gap in industry and academia whereas, they had differences of opinion about additional courses to be taken by students so as to make them industry ready and readily employable. Conclusion: Revamping of post graduate education in pharmaceutical sciences by focusing on industry -academia collaboration, building fundamental concepts, emphasizing practical exposure to latest technologies and techniques used in industry, encouraging faculty and students for industrial training can help bridge the gap in industry and academia.
INTRODUCTION
India is a hub of Pharmaceutical industries in the world. The Indian pharmaceutical sector is today considered as a source of good quality low cost generic drugs. Globally this industry is ranked third in terms of during the financial year 2013-2014 and is expected to reach 10 lakh crores by 2016-2017. The total income of the drug and pharmaceutical industry in India during 2015-2016 was estimated to be 1.853 lakh crore rupees. 2 This growth has resulted in increasing the demand for trained manpower in the pharmaceutical sector, thus increasing the demand of trained graduates and postgraduates in pharmaceutical Sciences. 3 The Pharmaceutical industry being the largest recruiter of these graduates and post-graduates employs students in areas like Formulation & Development, Analytical development, Production, Quality Control and Quality Assurance, Intellectual Property Rights, Regulatory Affairs, Marketing & Sales, Clinical Research. 4, 5 As a result, the curriculum of graduate and post-graduate courses in pharmaceutical sciences in India is industry oriented and not practice oriented. 6 Due to the rapid industrialisation in the Pharmaceutical sector and the demand for professionals, there has been a rapid growth in the number of institutions imparting education in pharmaceutical sciences at the graduate and post-graduate level in recent years. The growth of pharmaceutical industry, of course, depends on the employment of able and competent pharmacists and this seems to be one of the major reason for proliferation of pharmacy colleges in India. institutions with a collective intake of around 169686 seats offering courses in Pharmaceutical sciences. 8 Out of these institutions, 1335 are private unaided institutions which are affiliated to Universities and follow the curriculum designed by the respective Universities. In India almost, all under graduate and post graduate courses in Pharmaceutical sciences are designed to meet the needs of the pharmaceutical industry, unlike countries like USA, UK and European nations where the pharmaceutical education is oriented towards pharmacy practise.
9,10
The curriculum taught at the under graduate level in Pharmaceutical sciences exposes a student to all the relevant areas and equips him/her to pursue a specialisation at the post graduate level. During these degree courses a student is expected to develop analytical skills, problem solving approach and research aptitude so as to make him industry-ready. 11 However, over a period of time, academics has not been able to keep up to the pace of the fast changing scenario in the industry, resulting into a gap in between the requirements & expectations of the Industry and the skills acquired by a student during their course. 12, 13 This difference between what is taught and the actual requirement of the industry is a major concern for the Industry as they have to invest in the training of such incumbents.
14 Moreover, in the present situation where India is ushering into a new era of reforms, it becomes extremely important to identify key areas of reforms in the education sector in order to meet the expectations of the Industry.
15,16
This research aims to identify the potential gaps perceived by the Pharmaceutical industry and academicians with respect to the curriculum of the post-graduate degree courses in pharmaceutical sciences. It can thus provide a handy reference to the academia to tune the curriculum as per Industry standards and make students employable.
OBJECTIVE
The objective of the proposed research is to examine whether post-graduate courses in pharmaceutical sciences in India provide education to an adequate extent and whether they cater to the exact needs of the Industry. In order to do so it is necessary to examine, whether there is any gap existing in industry and academia by analysing the views of people employed in the Industry and academia with varied experience. In case of any gap, identify those gaps and explores avenues as suggested by the respondents to ensure a dynamic education system to be able to equip students with technical knowledge and skills to fulfil the needs of the pharmaceutical industry and the ever-changing health care sector.
MATERIALS AND METHODS
A detailed questionnaire was prepared to collect the responses of two important stakeholders of Pharmaceutical education viz. Faculty and Industry professionals. All the respondents selected were post-graduates in pharmaceutical sciences. A pilot study was performed using a sample size of 10 for both category of respondents. The suggestions thus received were incorporated and a final questionnaire was prepared for each category after due validation. The questionnaire designed for each category of respondents had two sections. The first section was designed to collect demographic information of the respondent and the second section had questions related to the curriculum in post-graduate courses in Pharmaceutical Sciences and employability of students. To maximise the response rate, the questionnaire was kept relatively short. Out of the two questions asked in Section II, first was a closed ended question while the second question was open ended for taking suggestions to improve the employability quotient of a student. Between July 2015 and June 2016 questionnaires were manually distributed in thirty-eight academic institutions and thirty Pharmaceutical industries across India. Various academic institutions like NIPER's, University Departments, Autonomous Institutions, Affiliated Aided and Un-Aided Institutions across India were selected for conducting the survey. The author personally visited these institutions and administered the data collection process by distributing the questionnaires to faculty. This process was carried out by taking prior approvals from the head of the institution. Individual interactions were done with Faculty respondents to explain them the objective of the study and questionnaires were distributed to them. Faculty respondents were given a days' time to fill the questionnaire. Those who could not fill the questionnaire on the same day, were provided with the link for the electronic questionnaire to be filled at their convenience. Respondents whose responses were not received within seven days, were reminded via a reminder e-mail. Responses from Industry professionals were taken by taking advance appointments with the concerned officials through the Human Recourses and Administration departments of the respective industries. Professionals working in thirty industries at different positions, with varied experiences and specialisations were selected for the study. The industries visited included Multinational companies, companies of Indian origin as well as Small and Medium scale enterprises. The author personally visited all the industries and collected the responses of the industry professionals by interacting with them and through a paper based self-administered questionnaire. Electronic questionnaires were sent to certain professionals who could not spare time to fill the questionnaire on the same day. The response rates are summarised in Table 1 . All the responses received were coded and tabulated using MS-Excel a spread-sheet package. In order to understand the exact views of faculty and industry professionals the respondents from both the categories were divided into four groups based on their experience i.e. Less than 2 years, 2-5 years, 5-10 years and more than 10 years of experience. The population was further divided on the basis of their specialisation at post-graduate level or their current area of work. The data was cleansed and was analysed using the statistical package 'R'. Descriptive statistics and proportionality test was used to analyse and interpret data. Personal interviews were also conducted for very senior people in the Industry and academics and their views were noted.
RESULTS
The primary objective of this research was to identify whether the faculty and professionals from the industry believe that there is a gap in the curriculum taught at post-graduate level in pharmaceutical sciences and the requirements of the Industry. The overall percentage of respondents who were of the view that there exists a gap is tabulated in Table. 2. Proportionality test was applied to find whether there is a difference in the opinion amongst the respective groups. The p value was found to be 0.634 which indicates that the opinion of both the groups is similar and they are of the view that there exists a gap in the curriculum being taught and the requirements of the Industry. Further, it was required to investigate whether additional courses were required to be taught to bridge the gap. The overall responses of both the groups with respect to their views about additional courses to be taught are tabulated in Table 3 . The results of proportionality test on the responses indicate a significant difference of opinions of Academicians and Industry professionals as indicated by the p value of 0.00000375. It is pertinent to note that, in-spite of 80% of the respondents from both the groups having an opinion that there exists a gap between academics and Industry needs, their views regarding requirement of additional courses to be taught to students at PG level differ significantly. Hence, further drilling down was required. For further investigation respondents from Industry and Academia were divided into four groups based on their experience and the responses were segregated. The views along with the results of proportionality test are as shown in Table 4 . No significant variation is observed in the views of respondents having less than two years of experience. The percentage response of professionals having more than two years of experience are greater than those having less than two years of experience. Moreover, there is a significant variation observed amongst the two respondent groups with more than two years of experience. A large population of Industry professionals having more than ten years of experience are of the view that there exists a gap in industry and academia. Similarly, the responses of Industry professionals and faculty with reference to the requirement of additional courses, grouped on the basis of their experience is as shown in Table 5 . From Table 5 it is observed that a large percentage of faculty and professionals form the industry with an experience of five to ten years are of the view that additional courses are required to be taught. It is thus evident that professionals with a significant level of experience in industry and academics were largely of the view that industry specific courses should be done by students over and above their regular PG degrees.
To further drill down and to analyse the views of respondents, they were further segregated on the basis of their M. Pharm specialisation for faculty and their area of expertise for industry professionals. Views of respondents were subjected to proportionality test.
The responses of faculty and industry professionals having Chemistry as their M. Pharm specialisation or working in the area of synthetic chemistry and analytic development, with respect to the gap and requirement of additional courses are presented in Table 6 and Table 7 respectively. The percentage responses of faculty and industry professionals with respect to the gap and the need for additional courses having Pharmaceutics, Quality Assurance, Pharmacology and Pharmacognosy as their M. Pharm specialisation or working in the respective area along with the results of Proportionality test are tabulated in Table 8 & 9, Table 10 & 11, Table 12 & 13  and Table 14 Table 2 it is observed that more than 80% professionals from industry and academics opined that there exists a gap in the curriculum of Post-graduate courses in pharmaceutical sciences and the Industry expectations from these post graduate students. But on the other hand, when they were asked whether there is a need of additional courses to be taught to make the students industry ready, 56% respondents from the industry were for it, whereas only 43% faculty shared this opinion. This drop-in percentage responses amongst both groups of respondents for the two questions might be because the respondents were not exactly sure about the additional inputs to be given to students in form of courses to make them readily employable. Further, when the respondent groups were divided into four, based on their experience, it was observed that respondents with more than two years of experience were of the majority view that there exists a gap between industry and academics as compared to respondents with less than two years of experience.
The respondent group of 0-2 and 2-5 years of experience were not clear with the requirement of additional courses as they are merely responsible for executing projects or jobs delegated to them by senior professionals, which is true in case of responses received even from faculty in educational institutions. Since this group of respondents have recently completed their post-graduation and are relatively new to the trade, they are the ones whose percentage responses to the first question relating to the gap between industry and academics are the maximum. But since they lack experience they were unable to pin point the gap in clear terms which is evident from the analysis represented in Table 4 and 5. Similarly, respondents from industry and academics with 5-10 years of experience were of the majority opinion that additional courses were required to be taught or undertaken by students to make them industry ready. This indicates that they have a clear idea as to what the industry requires. These respondents could also correlate the gap and had proposed many courses which could be taught to the PG students to increase their employability factor. And hence, opinion of this group of respondents is of prime importance here.
The percentage of respondents with more than ten years of experience is seen to be high in pointing out the gap but could not propose viable solutions as most of them were at managerial positions in the industry and have lost touch with academics and the hard-core work which is mostly executed by mid-level managers with 5-10 years of experience. It is also observed that the justification of requirement of additional inputs to be given to students is more precisely given by industry professionals and by faculty having an active industry-connect. The major reason for the industry professionals pressing for additional courses, is the demand for skilled and industry ready manpower so as to reduce the training costs of new recruits. During the personal interactions with faculty members many senior faculty opined that the M. Pharm curriculum gives a student a strong base in the respective specialisation and helps in getting a better understanding of the subject. This grounding helps the students to understand industry processes and helps them develop their skills over a period of time. Most of the faculty were of the view that academic institutions imparting post graduate education in Pharmaceutical Sciences should not act as centres for vocational training.
To further investigate the responses in a systematic manner, the respondents were grouped on the basis of their specialisation at post-graduate level viz. Pharmaceutical Chemistry, Pharmaceutics, Quality Assurance (QA), Pharmacology and Pharmacognosy, and were further segregated based on their experience. The responses of each of this group were analysed separately. Firstly, views of professionals having Chemistry as their M Pharm specialisation were analysed and are presented in Table 6 and 7. Professionals from the Industry having less than 2 years of experience or who are fresher's and recently joined industry stated that there exists a gap as compared to faculty having the same experience. This is because; the candidates who have recently joined in industry feel that this is an all-together different world for them. They have never worked in such an environment earlier and are not acquainted with the type of work being conducted in industry. This is not the case, in respect of candidates working in academic institutions. 100% faculty respondents with 2 to 5 years of experience were of the opinion that there exists a gap in between industry and academia. Whereas, majority of the Professionals from industry having more than 5years of experience had opined that there exists a gap, as compared to faculty having same experience. Overall, respondents with an experience of 5-10 years were the ones who strongly felt the gap and reasoned for the need of additional courses. Respondents from this category also stated that deep knowledge Synthetic aspects of organic chemistry which is required in API industry is not taught in pharmacy curriculum, which is covered in Bachelor of Science (BSc) and Master of Science (MSc) courses in Chemistry. This results in a competition between M. Pharm students and science graduates and post graduates. They also stated that the salary expectations of Science post-graduates are lower as compared to post-graduate students of Pharmaceutical sciences and hence many a times pharmacists lose out on their opportunity because of this competition. In order to bridge the gap, it is required that the students have an exposure to latest developments in the industry and should have knowledge of domains like Drug designing, Characterization of drug molecules and Computer aided drug designing. Additional courses like short term courses or diploma courses for training students in handling sophisticated instruments like HPLC, HPTLC, Ultrashort column chromatography, GC, IR, NMR, Mass spectroscopy. Some industry professionals were of the view that apart from research & development and production, Supply chain Management is an upcoming area in the industry, which can be looked upon as a potential career option. Some respondents were of the opinion that students should be thorough in areas like cGMP guidelines, calibration of equipment, method development & validation, statistical analysis, bio-analysis and documentation. Secondly, analysis of the responses of professionals with Pharmaceutics specialisation or those working in the area of formulation & development or product development reveals that those with an experience of 2-5 years in academics and 5-10 years in the industry strongly feel that there is a gap in industry and academia. A significant variation is observed in the responses received from both these population groups. Surprisingly faculty who have recently joined the profession having less than 2 years of experience were of the view that additional courses are required to be taught to the students to make them employable, as compared to their counterparts in Industry. There is no significant variation observed in the opinion of faculty and industry having 2-5, 5 -10 and more than 10 years of experience. Many respondents stated that there is absolutely no need of too many specialisations at the post-graduate level. Instead, the pharmacy curriculum should consist of only four specialisations viz. Pharmaceutics, Pharmaceutical Chemistry, Pharmacology and Pharmacognosy, and focus on imparting in-depth knowledge in those respective areas. Industry professionals stressed the need for fully functional pilot plants in academic institutions, which helps the students to get an insight into the entire process of manufacturing of pharmaceuticals. They were also of the opinion that industrial training should be mandatory in pharmacy curriculum. Institutions should take an account of every student about serious completion of industrial training. Similarly, industry should be willing to take students at undergraduate and post graduate level as trainees in their organisation. This will definitely reduce the gap, and future pharmacists will be aware of current trends, work culture and handling & working of different types of machinery in the industry. This will help build confidence in budding pharmacists which will definitely help them to get better opportunities. Many professionals also suggested that students should have thorough knowledge of Pharmacokinetic and Pharmacodynamic concepts. Short term courses like Pharmacoinformatics, reverse engineering. Diploma in packaging technology, polymer chemistry is also useful to students. Students should be aware of current aspects of formulation and manufacturing technique, product development, delivery and compliance, concepts of pharmaceutical engineering and pre-formulation. They should have an exposure to practical aspects like technology transfer, market research and batch manufacturing for better employment opportunities. Further, views of faculty and industry professionals having QA as their specialisation or working in the same area in industry were analysed. From the table 10 it is clear that industry professionals with an experience of less than two years and those with more than 10 years of experience perceive the gap strongly as compared to academicians with same level of experience, and there exists a significant variation in their views. Whereas, a significant percentage of respondents with an experience of 5-10 years are of the opinion from industry and academics advocated for the requirement of additional courses to be taken by students. Respondents from this category suggested that students should be aware of ICH guidelines, cGMP regulations, USFDA guidelines, Regulatory affairs, Dossier preparation, patent filing procedures, documentation, validation, preparation of SOPs, concepts of Biostatistics. Students can do Diploma courses in Pharmacovigilance, data management which will enhance their skills leading to better prospects. Opinions of faculty and people working in industry having Pharmacology specialisation are shown in Table 12 .
It is observed that Industry professionals irrespective of their experience agree that there exists a gap as compared to faculty with a similar level of experience. The difference in the opinion of faculty and industry is substantially visible in the group of respondents with 5 -10 years and more than 10 years of experience.
From Table 13 it is observed that majority of the industry professionals think that there is need of additional courses and is predominantly seen from the responses of industry professionals with an experience of 5 -10 years. Since India is a manufacturing hub for generic drugs, professionals with pharmacology specialisation have lesser opportunities as they are more suitable for organisations involved in drug discovery and research. Opinions of faculty and professionals from industry having Pharmacognosy specialisation or working in the area of natural products were recorded and analysed as presented in Table 14 and 15. It was observed that percentage of industry professionals with an experience of less than two years who perceive a gap between industry and academia are more than their academic counterparts, whereas opposite results were seen in case of respondents with an experience of 5 -10 years.
Respondents from both these groups also suggested various additional courses for students and reasoned for them. No significant difference of opinion was observed in respondents having 2 -5 years and more than 10 years of experience. Faculty members with more than five years of experience also stated that students with Pharmacognosy specialisation find it difficult to secure jobs and mostly land up taking jobs not related to their specialisation. In India, there are a limited number of industries which work on natural products as compared to industries working and producing synthetic drugs, and hence the requirement of post-graduates in Pharmacognosy is very limited. Moreover, industries in the Natural products domain prefer Ayurvedic doctors as compared to pharmacists for formulation and development of herbal medicines. Research and development in the herbal industry is also negligible due to the insufficient regulatory guidelines and limited market in developed countries, thus reducing the scope of Pharmacognosy post-graduates in this area.
18
The respondents from industry and academia were mostly of the view that in order for Pharmacognosy post-graduates to get absorbed by the industry, they need to have a good exposure to phytochemical investigations and formulation & development approaches of herbal preparations. Knowledge of Sanskrit language would be an added advantage as most of the literature on natural medicines is available in Sanskrit. 19, 20 It is pertinent to note that Sanskrit is an integral part of the curriculum of Bachelors course in Ayurvedic medicine and surgery.
CONCLUSION
This research corroborates that there exists a significant gap in the skill-sets required by the pharmaceutical industry and what the students acquire while pursuing post-graduate courses. From the study, it appears that instead of expanding the horizon of specialisations in post-graduate courses in pharmaceutical sciences, students should be imparted in-depth knowledge of the core subjects and fundamental concepts and should be exposed to the latest technological know-hows used in the industry. Students should be encouraged to take-up relevant research projects during their post graduate study, so as to make them understand the intricacies of real life problems being faced by the industry. In order to achieve the overall development of students, teachers are also required to update their knowledge and sincere efforts should be taken by academic regulators in this direction. For continuous up-gradation of faculty and students, collaboration between industry and academia for conducting guest lectures, seminars, collaborative industrial projects, industrial training & consultancy is essential. Thus establishing a strong industry-academia interface. The curriculum needs be updated at regular intervals with the active participation of industry peers. These measures, if implemented and practised, will definitely help bridging the perceived gap between Industry and academia, and will help produce competent and able pharmacists, who would take India to the next level in the field of pharmaceutical sciences.
SUMMARY

•
The Indian Pharmaceutical industry is growing at a rapid pace and needs competent and trained pharmacists to supplement its growth.
• In order to meet the requirements of the pharmaceutical industry, there had been a substantial increase in the number of academic institutions offering graduate and post graduate courses in pharmaceutical sciences since the last decade.
In spite of the increase in the number of institutions offering post-graduates courses, availability of readily employable manpower remains a concern for the pharmaceutical industry.
• Primary research was done to identify the gap in between industry and academia to collect the views of academicians and industry professionals. Data was analyzed and interpreted using statistical methods.
The overall outcome of the research establishes that educational reforms in terms of making a robust curriculum with active participation of the industry is the need of the day.
